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ZEREEM  Product Datasheet BRA Ver 21.10 BB R IGBT BEHR Single Switch IGBT Module

XBSH Key Parameters p e ) Circuit Configuration
Veces 3300 Y 9(C) 7(C) 5(C)
VcE(sat) Typ. 2.60 V 3(C)
|C(RM) Max. 3000 A
BRI Typical Applications 1(E) i i
8(E) 6(E) 4(E)
@ Z:E|{EE Traction Drives 1. HEZER
@ LIz Motor Controllers Fig. 1  Circuit configuration
® ki Smart Grid BRSNS Module Appearance
@ = FEMEIAR S High Reliability Inverters

R Features
@ AISIC R AISIiC Baseplate
® AIN #1R AIN Substrates
® SAEMEE High Thermal Cycling Capability
® 10us HiFg K2 HES) 10ps Short Circuit Withstand 2. MEHRANE
Fig. 2 Module appearance
RRERE AR Module Label Code Instruction

Hla A

EiEA DA
Data position Content of data
8 PR
Module batch number

ab1234567890 12 BT

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

R IZAH T RABUE 7 AUREX ESD BT I .



CRRC TIM1500E2SM33-PSA012

ZEMIETI  Product Datashest MZ Ver 21.10 BB R IGBT BEHR Single Switch IGBT Module

o PEhE

RATEE Absolute Maximum Ratings
i ZHATR TR A il LA
Symbol Parameter Test Conditions Value Unit
Vees %@.1‘&-7/{%7}‘_&%& Ve =0V, Tc= 25 °C 3300 \
Collector-emitter voltage
MR- 4 .
Vees Gate-emitter voltage Te=25°C *20 v
L HR FIR P
le Collector-emitter current Te=95°C 1500 A
} 5 N
oy | o R R tp=1ms 3000 A
Peak collector current
mm PR B4y B R A0S _ 1eqpo — oF o
Pmex Max. transistor power dissipation Ty=180°C, Te =25°C 14.8 kw
2 SR P _ _ aen o 2
It Diode It Vg =0V, tp = 10ms, T,j = 150 °C 720 kA“s
" ME_ 3 e s ‘;u., R= ﬁ =1R =i .
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
e 0 T H FL A () - _
Qrp Partial discharge — per module IEC1287.V1=3500V,V,=2600V,50Hz RMS 10 pC
ARAH i E Thermal & Mechanical Data
ZH Ui W (=l B
Symbol Explanation Value Unit
\Lu-l _ﬂ: #l‘ (=}
‘ll'ﬁﬁejniﬁrf[ell\lnt?heatsink 33.0 mm
T B,
Creepage distance s
USRS 34.0 mm

Terminal to terminal

i - MR

. . 20.0 mm
YA Terminal to heatsink
Clearance e g 200 mm
Terminal to terminal '
AR R HE R TR 2L >600

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmBEFM  Product Datasheet FRZN Ver 21.10
PN E Thermal & Mechanical Data
55 S AT TR %A BME | RAUE | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 4555 #4H
Rin@-0168T | T10rmal resistance — IGBT 84 K/kw
_ TR T
Rin-c) biode Thermal resistance — Diode 128 | K7kw
e FABH (L) LR S7HE BNm, SHUIE 1w/m-K
Ritn(c-H) Thermal resistance — Mounting torque 5Nm, 6 K/ kW
case to heatsink (per module) with mounting grease 1W/m-K
‘ IGBT &5/ (IGBT) -40 150 °C
T TARZER
vj op 0 . . .
perating junction temperature - )
WA A ( Diode ) -40 150 °C
o FiE
Tsg {EfiRL 40 150 °C
Storage temperature range
ZREEH - M6
. 5 Nm
Mounting - M6
&Yk HBHER - M4
M . . 2 Nm
Screw torque Electrical connections - M4
HLEE FEH - M8 10 Nm
Electrical connections - M8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BASERY |GBT #idk Single Switch IGBT Module

Y (E Electrical Characteristics
BrAERERIAS B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
ine) SH AR A ROAMA | BAUE | RORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
LR L FA _ _ _ o
loes Collector cut-off current | ¥ o5 = OV» Voe = Vees, Ty=125°C %0 mA
VGE = OV, Vce = VCES, ij =150 °C 150 mA
A FL AT
=+ =
loes Gate leakage current Vee = 20V, Vee = 0V ! WA
AN - Sk A R A P _ _
VGE (th) Gate threshold voltage Ic =120mA, Ve = Vce 5.40 6.00 6.60 \%
Vee =15V, Ic = 1500A 2.60 3.00 \%
" AL AR S R AN L R
Vee say’ Collector-emitter saturation | Vee =15V, Ic = 1500A,Tyj= 125 °C 3.15 \Y
voltage
Ve =15V, Ic = 1500A,T,;= 150 °C 3.30 \%
TR IR 1A B R
Ie Diode forward current bC 1500 A
TR TE n) B AT A FRA _
e Diode peak forward current te=1ms 3000 A
Ir = 1500A, Vge = OV 2.00 2.40 \%
¢1) ZHRE IR R _ _ _ o
Ve Diode forward voltage I = 1500A, Vee = 0V, T,j= 125 °C 2.15 \%
Ir = 1500A, Vge = 0V, Ty; = 150 °C 2.15 V
Ty = 150° C, Vcc = 2500V,
R L Vee<15V, t,<10us
| N ) ).
sc Short circuit current Veemay = Vees — L xdifdt, 6700 A
IEC 60747-9
R 1.(*1) FoRiZSEILR S e B R HE T (*1) indicates it is measured at the auxiliary busbar terminal),
Note:

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#BIEFAM  Product Datasheet A Ver 21.10
B E Electrical Characteristics
MrAEREAI =, B Te= 25 °C Tc= 25 °C unless otherwise stated
R ST 1 BAME | BIEUE | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ LDk Vce = 25V, Vee = 0V, f =
Ces Input capacitance 100kHz 158 nF
A PR
+
Qo Gate charge 15V 14 uc
c ki ke Vce = 25V, Vee = 0V, f = 37 F
res Reverse transfer capacitance 100kHz .
HE e e Y F UK
Lsce Module stray inductance > nH
MRS R BpH, - A
Recee Module lead resistance, terminal-chip 140 HQ

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#BIEFAM  Product Datasheet A Ver 21.10
H 4 E Electrical Characteristics
i AR MR A mAME | SR | RKME HpL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 2450
W T Y
ta(ot) RITAEIRIN 7] . Ty=125°C 2530 ns
Turn-off delay time lc =1500A
VCE = 1800V, ij: 150 °C 2550
;GE =+ 1155\5 Ty= 25 °C 1300
1 G(oFF) =1.
tr T%H.T]Eﬂ Cce =330nF, Ty= 125 °C 2050 ns
Fall time Ls= 180nH
dv/dt = 4700V/ys Ty=150°C 2260
(Ty=150° C). Ty= 25 °C 2365
KW FE _ o
Eorr Turn-off energy loss Tu=125°C 2930 mJ
Ty= 150 °C 3100
Ty= 25 °C 550
R
T Ty= 125 °C 585 ns
Turn-on delay time lc =1500A
Vce = 1800V, Ty= 150 °C 585
o + o Ty= 25 °C 355
D GoN) = L1.UL2,
tr J:.ﬂﬁ]ﬂ—] Cce =330nF, Ty= 125 °C 363 ns
Rise time Ls= 180nH
di/dt = 3700A/ps Ty=150°C 370
(Ty=150° C). Tu= 25 °C 1360
Eon JPIBgAE Ty= 125 °C 1730 mJ
Turn-on energy loss
Ty= 150 °C 2000
Ty=25°C 1130
R IR R AL L k
Qrr Diode reverse Ty= 125 °C 1700 ucC
h
recovery charge Tu= 150 °C 1950
= Ty=25°C 1460
CHEREBS | 000 i
o e rmee | oy [T 125 150 a
y (Ty=150° C). Ty= 150 °C 1660
st o Ty=25°C 1490
R R R R k
Erec Diode reverse Tyj= 125 °C 2310 mJ
recovery energy Tu= 150 °C 2700

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEBIEFM  Product Datasheet KRAS Ver 21.10
3000 3000 7
T,=25C T,=150C
Vge = 20V / Ve = 20V /
— — Vee=15V — — Vge=15V
------ VeE = 12V - - - - Vge= 12V
2500 | — = — Vee=10v £ 2500 [ — = = vee=10v /
—---— Vee=9V —---— V=9V
2000 2000
< <
= 1500 < 1500
© ©
1000 1000
500 500
0 0
0 05 1 15 2 25 3 35 4 45 5 0 1 2 3 4 5 6
VCE - [V] VCE - [V]
K 3. 1GBT fa 45 MRS R il 2k, 1= £ (Vee) Kl 4. 1GBT i thi 4p 1t dL Y fh 28, Je= £ (Vie)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (Vcg)
3000 3000
2500 2500
2000 2000
< <
= 1500 ~ 1500
© ©
1000 1000
500 500
0 0
0 1 2 3 4 5 6 5 6 7 8 9 10 11 12 13 14
VCE - [V] VGE - [V]
Kl 5. IGBT i thi Rp itk Y i 22, fe= f (Vee) K] 6. IGBT L ARr it g 2 i 28, Jc= f (Vee)
Fig.5 Typical IGBT output characteristics, /c=f (V) Fig.6 Typical IGBT transfer characteristics, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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3000

2500

2000

1500

Ir - [A]

1000

500

1.5 2
VE-[V]

25 3 35

& 7. FRD %y 45k Bt 28 1 = £ (Ve)

Fig.7 Typical FRD output characteristics, I = f (V)

3500

3000

2500

2000

Erec - [m‘]]

1500

1000

500

Erec, Tj=125°C
— Etec, Ty=150C

Vce =1800V
VeE = +15V
Ra(on) =1.0Q
Coe =330nF

0 500 1000 1500 2000 2500 3000
Ir - [A]

9. FRD &W‘Wﬁfﬁﬁﬁ@ﬂﬂ%, Erec=f(lF)
Fig.9 Typical FRD switching loss Eec, Erec=f(lf)

TIM1500E2SM33-PSA012

BASERY IGBT #84k Single Switch IGBT Module

Erec - [MJ]

4000

Erec, Ty=125C
— Eec, Ty=150C

Vce =1800V
Vee = #15V
Cee =330nF
IF =1500A

3500

3000

2500

2000

1500

1000

500

0 2 4 6 8 10 12 14
Rg - [Q]

8. FRD &W‘Wﬁ?ﬁﬁgﬁ‘ﬂ%éﬁ; Erec=f(RG)
Fig.8 Typical FRD switching loss Eeo, Erec=f(Rg)

Esw - [mJ]

9000

Eorr, Ty=125C
—— — Eorr, T,=150C
------ Eons Ty=125C
— = — Eon, TyF150C

8000

Ve =1800V
Vee = 15V
Re(on) =1.00

Rg(oFF) =1.5Q
Cge =330nF

7000

6000

5000

4000

3000

2000

1000

0

0 500 1000 1500 2000 2500 3000
lc - [A]

Kl 10. IGBT FF RARFEM Y 2R, Eo= f (Ic), Eote= f (Ic)
Fig.10 Typical IGBT switching loss, Eq,=f (Ic), Eor=f (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TR Ao AR,

JH R BL ESD B 4P It




CRRC TIM1500E2SM33-PSA012

BASERY IGBT #84k Single Switch IGBT Module

o PEhE

FmEBIEFM  Product Datasheet RRZS Ver 21.10

16000 p—— 3500
on: Ty=125C —— — Ic-chip
- Eg:FTTV’V;llszo;c Ic-module
14000 [ — = — Eqer, T=150C / 3000
Ve =1800V |
Ve = 15V
12000 | cqe =330nF /
Ir =L500A 2500 |
10000 |
=) 2
£ = 000
8000 - |
3 ©
] 1500
6000
1000
4000 N p—
500 [T, = 150°C
2000 Reorr) = 150
Coe = 330nF
Ve = +15V
0 0
0 2 4 6 8 10 12 14 0 600 1200 1800 2400 3000 3600
Re - [Q] Vce - [V]
11. IGBT FF R ARFEH I 2R, £..= f (Rs), Eor=f (Ro) 12. IGBT Jefi %4 TAEIX, I = (Vee)
Fig.11 Typical IGBT switching loss, E,,= f(Rg), Eofi= f (Rg) Fig.12 Reverse bias safe operating area of IGBT, /o = f (V)
3500 20
Tyj=150°C Z IGBT
‘ —_— 7y Diode e =TT [T
3000 10 ~
2500
S
— 2000 S
< X,
< 1500 2 1
N
1000
IGBT Ri(K/kw) 1.34 228 4.74 0.04
500 z(ms) 3.51 37.8 263 1922.7
Diode Rj(K/kW) 2.14 4.16 6.43 0.07
5(ms) 3.46 37.8 246 14685
0 0.1
0 1000 2000 3000 0.001 0.01 0.1 1 10
VR -[V] tp - [s]
Bl 13. FRD A% 4 TAEIX, 1, = £ (Vg) Bl 14, BESHEESTINE, Zing.q = (t,)
Fig.13 Reverse bias safe operating area of FRD, /., = f (V) Fig.14 Transient thermal impedance, Zy.c) = f (£,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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iR F i
61.5+0.3 61.540.3
» 1340.2
#
[ L l .
* I EES
h F
19040. 8
‘ 1714£0.2
57+0.2 29.5+0.5
|
1 &) 3 &
: o & @ |
o 28.2540.2, 1.540.1
8 9 10.15io.3‘ 7 5 _ 6xM8
- TR L6
E} ‘ @ m/ 1 max screwing depth 16
; )@ ] [t L"“L
[ — - e 4 —— F I 3 -
< ] =
T ] - — — ~
' rfT s S
.;I @} 1@ ) ‘ 24 7500.2 10.1540. 3 ;t(
5 Sl | &S
s @ m ] FLBKIRIES 2
L max screwing depth 8 i}
2140.2 o 8x$p7 0.2 w3
38.1540.3| 41.2540.3 2840.5
#EE Weight: 1100g FEHAMNIZEA Module outline code: E2
Bl 15, B RE
Fig. 15 Module outlines
B ER L REERAT

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

My ik
e g
SO
(N
LT
Mk

Address

Zipcode
Telephone
Fax

Email

Web Site

. . Tianxin Industrial Park, Shifeng District,
5 A RN T A 0 X o TN el _ ) i
ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472
+86 (0)731-28498851, 28498494
shu@crrczic.cc

http://www.sbu.crrczic.cc

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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i P 2 AR 2R K

(D Bla TP 5 SR T TNBR A SR Bt T s I 2 R, ASOIEIT R S 105 B R REME o — Bk darE . JEiETRIEE
AR FCLSREIR N b A, VR ARG T RO PPAG 7 i AOIE PR . G 2R AR BN 7 5 AN, IR AR R A R OB B BB R 5
o

(2) AT b el T b SR AR — 38 707 d e A it O MR, SRR bl T DK P07 it B T 5 SR i 25 (3R B fRAIE IR 2
i B AN 2 SN 7= b B L AT o W SR b A5 B AR AR T, R W) o SO ABT 7= Bl T 5 B I v 2w il A A 17 i T M
(3) ANRRAT= A REIREE R, BN TARIRAT . (s iR BRy7 s AEandERfas) o sRANE BN 7 5 3w 2EAT N A R A
SR TEAL, LS — BRI

(4) PR b, SR 7 S T b T SR SRR . L AR e A AR IXVE RIS O, JA 7] B ARAIE S fh
RIS AT S

(5) FPahfEMEFIy, FeAEMhAL. ST RS, ERORTC AT . P RS, AR AR A R I P15 L T ARIE P o

(6) P Bl M E A A, S ER i IPRES . e MRS e thE, SRR (preliminary) , 12k SR 17 0 C58
BB, B RS EOEERE T, R TR SR B AT R S ER), (RIS R R A A A0 R e s T
HIA EABARNE, MRz o] Db E A ™.

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical
values, but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our
company will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation “Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently
can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch

quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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